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(54) ACTIVE MATRIX TYPE DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide an active matrix type liquid 
crystal display device with which the reduction of the 
electric power consumption of a driver IC is possible. 
CONSTITUTION: This active matrix type liquid crystal 
display device has pixel electrodes 2 which are arranged 
in a matrix form on a first substrate, scanning lines 3 
which are arranged in the horizontal direction between 
these pixel electrodes 2, signal lines 4 which are 
arranged in the vertical direction between the pixel 
electrodes 2, memory elements 6 of a static type which 
are respectively arranged in the respective intersected 
parts of the scanning lines 3 and the signal lines 4 and 
hold the binary display signals from the signal lines 4 
according to the scanning signals from the scanning lines 
3, switching elements 7 which are connected at one-side 
terminals to the pixel electrodes 2 and at their other- 
side terminals to wirings 5 applying reference potential 
and are turned on and off by the signals held in these 
memory elements 6, a second substrate which is 
arranged to face the first substrate and is provided with counter electrodes 8 so as to face the 
pixel electrodes 2 and a liquid crystal layer 10 which is disposed between the first and second 
substrates. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
l.This document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] The pixel electrode arranged in the 
shape of a matrix on the 1st substrate, and two or 
more scanning lines arranged along an one 
direction on the 1st substrate, Two or more signal 
lines arranged in the direction which intersects 
said scanning line on the 1st substrate, The 
memory device of the static mold holding the 
binary status signal inputted from said signal line 
according to the scan signal which has been 
arranged, respectively and was inputted into each 
intersection of said scanning line and said signal 
line from said scanning line, The switching device 
which turns between terminals on and off with the 
signal which it was prepared corresponding to 
these memory devices, respectively, and one 
terminal was connected to said pixel electrode, 
was connected to wiring whose other-end child 
gives a reference potential, and was held at said 
memory device, The active-matrix mold display 
which opposite arrangement is carried out with 
the 1st substrate, and is characterized by coming 
to provide the display ingredient layer prepared 
between the 2nd substrate with which the 
counterelectrode was prepared so that it might 
counter with said pixel electrode, and the 1st and 
2nd substrates. 

[Claim 2] Said display ingredient layer is an 
active-matrix mold display according to claim 1 
characterized by impressing an AC signal to either 
[ at least ] wiring which is liquid crystal and gives 
said reference potential, or a counterelectrode. 
[Claim 3] The pixel electrode arranged in the 
shape of a matrix on a substrate, and two or more 
scanning lines arranged along an one direction on 
said substrate, Two or more signal lines arranged 
in the direction which intersects said scanning 
line on said substrate, The memory device holding 
the status signal inputted from said signal line 
according to the scan signal which has been 
arranged at each intersection of said scanning line 
and said signal line, and was inputted from said 
scanning line, Corresponding to these memory 
devices, it is prepared, respectively, and one 
terminal is connected to said pixel electrode. It 
comes to provide the switching device from which 
the resistance between terminals changes with 
the signals which were connected to wiring whose 



other end child gives a reference potential, and 
were held at said memory device. The 
active-matrix mold display characterized by 
blocking said pixel electrode for every 
predetermined number, and the dimensions of the 
pixel electrode within this block differing, 
respectively. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention 
relates to the active-matrix mold display using 
switching devices, such as a thin film transistor, 
with respect to image display devices, such as a 
liquid crystal display. 
[0002] 

[Description of the Prior Art] In recent years, 
development of thin displays, such as a liquid 
crystal display, is performed actively Especially 
the demand to the display of portable [ which can 
be carried anywhere ], or a big screen is increasing, 
and long-duration- izing of lightweight izing and a 
time and low-power-ization are called for. For that, 
the effectiveness by the approach of lowering the 
power consumption of the display itself other than 
high-performance izing of the dc-battery for power 
sources is large. 

[0003] Since the effectiveness of fluorescence 
tubing used as backlighting in the liquid crystal 
display, a light guide plate, and the inverter for 
fluorescence tubing is low and the effectiveness by 
efficient izing to the power with which the present 
condition is consumed with these lighting is large, 
there is almost no attempt of the power 
consumption reduction by amelioration of a 
display ingredient or the display panel itself. 
However, it is considered to be the need to reduce 
the power consumption of the display panel itself 
in the future. 

[0004] It is thought that the power consumption of 
the display panel itself is mainly dependent on the 
drive approach of a driver IC property and a 
display panel, and amelioration of 
low-battery-izing of a use driver IC is advanced. 
However, it is not easy to reduce the power 
consumption of a transistor which takes charge of 
each pixel drive of a driver IC by the approach 
(TFT-LCD) of preparing switching devices, such as 
TFT (thin film transistor), in the display pixel 
section, and repeating a picture signal a short 
period and writing it in. 

[0005] As for own power consumption of a display 
panel, TFT-LCD of the present 10 inch class 
requires less than [ 1W ] and less than [ desirable / 
0.2W ] in which a drive by the small lightweight 
cell is possible, in order for the power consumption 
of a circuit system to long-duration-ize cell 
actuation about 1.5W, although back light lighting 
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is about 5W. The problem of this power 
consumption becomes remarkable from the 
transparency mold display accompanied by 
lighting with a reflective mold display without 
lighting. In the indicating equipment of 50cm or 
more of vertical angles especially used for the 
indicating equipment for an advertisement etc., 
consumed electric power was producing constraint 
of an installation. 

[0006] Drawing 11 (a) is the circuitry Fig. showing 
the conventional active-matrix mold liquid crystal 
display The scanning line 73, a signal line 74, the 
common wiring 75, a thin film transistor 77, a 
pixel section electrode of 3 terminal switching 
device, etc. are created by the thin film process, 
and a scan signal and a picture signal are 
respectively inputted into the scanning line 73 
and a signal line 74 from a driver IC according to 
it. Here, the thin film transistor 77 into which the 
scan signal was inputted will be in an ON state, 
and it is transmitted to liquid crystal 79 while the 
picture signal from a signal line 74 is accumulated 
in the auxiliary capacity 78. When a scan signal is 
not inputted, since a thin film transistor 77 will be 
in an OFF state, the picture signal impressed at 
the time of ON is held as it is at liquid crystal 79. 
[0007] Even if the signal to write in is the same 
image, it will be necessary to make a thin film 
transistor into an ON state by the scan signal, and 
to re-write in a picture signal again, in the liquid 
crystal display of such structure, on the need of 
carrying out the alternating current drive of the 
liquid crystal ingredient. Therefore, since the 
driver IC for - picture signals for scan signals 
which generates a driving signal operates 
continuously, power is always consumed. 
[0008] On the other hand, as shown in drawing 11 
~(b);-tM" method of operating the 2nd switching 
device T2 is proposed by holding an analog signal 
to a capacitive load CI by the 1st switching device 
Tl (J. Vanfleteren (IDRC, 1988, p74-79)). However, 
in order not to make the ANAROKU data further 
held since the volume load C2 connected with a 
switching device T2 and this became large as the 
size of a display pixel becomes large produce 
fluctuation, the switching device Tl with the 
capacity to drive the mass load-carrying capacity 
Cl is needed. 

[0009] For example, when too small, the rise of the 
on resistance of T2 occurs because level reduction 
of the ON signal sent to T2 when the capacity 
value of Cl on a design becomes off [ Tl ] from ON, 
and the threshold electrical potential difference it 
is [ electrical potential difference ] the boundary 
electrical potential difference from which T2 will 
be in an ON state carry out fluctuation with the 
passage of time, and the target display is not 
attained. In addition, enlargement of Cl grade 



will cause the rise of power consumption. The 
problem on these designs is because this 
component configuration consists of an 
analog- sample hold circuit, and the display of a 
new configuration was called for. 
[0010] On the other hand, in the active-matrix 
mold liquid crystal display, the method of 
performing the digital gradation display by the 
area modulation is proposed. This carries out 
adjustable [ of the display pixel area of each 
block ] in digital one by changing the dimension of 
each pixel electrode within a block, and choosing 
the pixel which should be displayed within each 
block while blocking a pixel electrode for every 
predetermined number. 

[0011] However, by the conventional drive 
approach, the level shift of the pixel potential 
which has a bad influence on the display engine 
performance at the time of switching occurs with 
the parasitic capacitance which switching devices, 
such as TFT, have. It is difficult to determine this 
amount of level shifts by the partition ratio of the 
switching noise charge of parasitic capacitance 
and pixel electrode capacitance, for the amounts of 
level shifts to differ for every pixel electrode, when 
the dimensions of a pixel electrode differ, and to 
defang also by adjustment of counter electrode 
potential. Therefore, area gradation was 
substantially impossible. 
[0012] 

[Problem(s) to be Solved by the Invention] Thus, 
although the approach which does not carry out 
the direct drive of the switching device for 
supplying a signal to display ingredient layers, 
such as liquid crystal, with the scanning line, but 
is driven .-using* *an : analog- sample hold "circuit for 
reduction of the power consumption of a driver IC 
was - proposed -conventionally, 'effectiveness 
sufficient by this approach was not able to be 
attained. 

[0013] Moreover, area gradation was substantially 
[ difficult / it / for the level shift of the pixel 
potential by the switching noise charge to occur, 
for these amounts of level shifts to differ for every 
pixel electrode in the example which performs the 
digital gradation display by the area modulation, 
when the dimensions of a pixel electrode differ and 
to defang also by adjustment of counterelectrode 
potential / therefore ] impossible. 
[0014] This invention was made in consideration 
of the above-mentioned situation, and the place 
made into the purpose is to offer the active-matrix 
mold display which can reduce the power 
consumption of a driver IC. 

[0015] Moreover, other purposes of this invention 
are to offer the active -matrix mold display which 
could reduce the power consumption of a driver IC 
and enabled the digital gradation display by the 
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area modulation. 
[0016] 

[Means for Solving the Problem] In order to solve 
the above-mentioned technical problem, this 
invention has adopted the following configurations. 
Namely, this invention (claim l) is set to the 
active-matrix mold display which prepared the 
switching device in each pixel by which matrix 
arrangement was carried out. The pixel electrode 
arranged in the shape of a matrix on the 1st 
substrate, and two or more scanning lines 
arranged along an one direction on the 1st 
substrate, Two or more signal lines arranged in 
the direction which intersects said scanning line 
on the 1st substrate, The memory device of the 
static mold holding the binary status signal 
inputted from a signal line according to the scan 
signal which has been arranged, respectively and 
was inputted into each intersection of said 
scanning line and said signal line from the 
scanning line, The switching device which turns 
between terminals on and off with the signal 
which it was prepared corresponding to these 
memory devices, respectively, and one terminal 
was connected to said pixel electrode, was 
connected to wiring whose other-end child gives a 
reference potential, and was held at said memory 
device, Opposite arrangement is carried out with 
the 1st substrate, and it is characterized by 
coming to provide the display ingredient layer 
prepared between the 2nd substrate with which 
the counterelectrode was prepared so that it might 
counter with said pixel electrode, and the 1st and 
2nd substrates. 

[0017] Here, the following are raised as a 
desirable embodiment of this : invention. *- , v 

(1) A display ingredient layer , should be liquid 
crystal.- — : ^ - 

(2) The scanning line and a signal line should be 
arranged pixel inter-electrode. 

(3) Impress an AC signal to either [ at least ] 
wiring which gives a reference potential, or a 
counterelectrode. 

(4) When scan selection of the memory device 
connected to the same scanning line is made, let 
the AC signal impressed from wiring or a 
counterelectrode be fixed potential. 

(5) The memory device holding a binary status 
signal should be formed of nonvolatile memory. 

(6) The memory device and the switching device 
should be formed of the thin film transistor. 
[0018] Moreover, this invention (claim 4) is set to 
the active-matrix mold display which prepared the 
switching device in each pixel by which matrix 
arrangement was carried out. The pixel electrode 
arranged in the shape of a matrix on a substrate, 
and two or more scanning lines arranged along an 
one direction on said substrate, Two or more 



signal lines arranged in the direction which 
intersects said scanning line on said substrate, 
The memory device holding the status signal 
inputted from a signal line according to the scan 
signal which has been arranged at each 
intersection of said scanning line and said signal 
line, and was inputted from the scanning line, 
Corresponding to these memory devices, it is 
prepared, respectively, and one terminal is 
connected to said pixel electrode. It connects with 
wiring whose other-end child gives a reference 
potential, and it comes to provide the switching 
device from which the resistance between 
terminals changes with the signals held at said 
memory device, said pixel electrode is blocked for 
every predetermined number, and it is 
characterized by the dimensions of the pixel 
electrode within this block differing, respectively. 

(1) A display ingredient layer should be liquid 
crystal. 

(2) The scanning line and a signal line should be 
arranged pixel inter -electrode. 

(3) The switching device should be equipped with 
the drive circuit which operates in the two 
condition of turning on and off, and drives two or 
more signal lines and scanning lines with the 
potential of two conditions, respectively. 

(4) The memory device, the switching device, and 
the drive circuit should consist of thin film 
transistors formed on the same substrate. 

(5) Use a memory device as an image memory of 
an application system. 

[0019] 

[Function] It is not necessary to rewrite 
periodically until the information which should be 
displayed* by ~the-pixel changes-to- a- degree, and 
according to this invention (claim l), the condition 
is maintained- by the memory device of the static 
mold formed for every pixel. When the display 
information on a display pixel does not change, 
since rewriting of the information on a memory 
device is unnecessary, the power which it becomes 
unnecessary to add a scan signal and a picture 
signal periodically, and is consumed by the driver 
IC is reduced. 

[0020] That is, although a great portion of power 
was conventionally consumed by the charge and 
discharge of volume load with equipment, even if a 
display image does not change like before in this 
invention, it is not necessary to impress the signal 
with which the polarity reversals of the fixed 
period were carried out to the signal line for the 
alternating current drive, and most power with 
which the drive circuit which drives a signal line 
is mostly consumed there for a idle state becomes 
so small that it can ignore. Although the power 
consumed uniquely becomes what is depended on 
the alternating current drive of a counterelectrode, 
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this is extent by which a flicker is not checked by 
looking, for example, since the low frequency of 
60Hz or less is enough, power consumption is 
conventionally reduced drastically by about 
1/1000 from 1/100 of the driving method. 
[0021] Moreover, since the static mold is used as a 
memory device, a big switching device with the 
capacity to drive mass load-carrying capacity and 
this is not needed, and it is effective in reduction 
of power consumption also from this point. 
Furthermore, in the case of the liquid crystal 
display, in the former, it was difficult to extend the 
OFF property of a switching device, or the signal 
rewriting period from constraint of a flicker check 
by looking to a pixel, but with the equipment of 
this invention, it becomes possible to extend the 
rewriting period of all display pixels, and 1 -pixel 
rewriting time amount. 

[0022] Moreover, according to this invention 
(claim 4), a pixel electrode will be blocked for 
every predetermined number, and when the 
dimensions of the pixel electrode within the block 
differ, respectively, the digital multi-gradation 
display by the area modulation will be easy as 1 
block. Although the level shift of the pixel 
potential by the switching noise charge occurred 
as mentioned above when it was going to indicate 
by the area modulation in this way by the 
conventional driving method, in this invention, 
the level shift by this switching noise charge 
disappears the first stage after switching 
termination through the leakage resistance of 
photo electric-conversion members, such as liquid 
crystal. For this reason, it does not have a bad 
influence on the display engine performance, and 
the digital multi-gradation-display -by- -the area 
modulation is possible. 

[0023] Furthermore/ since the 1-pixel display 
condition of photo-electric-conversion members, 
such as liquid crystal, is in two conditions of ON or 
OFF, also in the time of a halftone display, an 
angle of visibility is large and the very good 
display grace display unevenness is also 
undignified is acquired. 
[0024] 

[Example] The liquid crystal display which 
created the example of this invention hereafter 
using the thin film transistor formed at the thin 
film process adapting well-known semiconductor 
technology is explained as an example. 
(Example l) Drawing 1 shows the basic 
configuration of the active-matrix mold liquid 
crystal display concerning the 1st example of this 
invention, (a) is a component structure section Fig. 
and (b) is a circuitry Fig. The pixel electrode 2 is 
arranged in the shape of a matrix on the 1st 
substrate 1 which consists of glass etc., between 
the pixel electrodes 2, the scanning line 3 is 



arranged at a space longitudinal direction, and the 
signal line 4 is arranged in the vertical direction. 
Moreover, the reference line 5 is arranged in 
parallel with the scanning line 3. The memory 
device 6 later mentioned to the intersection of the 
scanning line 3 and a signal line 4 is formed, and 
the switching device 7 is formed between the 
memory device 6 and the pixel electrode 2. 
[0025] Opposite arrangement of the 2nd substrate 
9 which carries out predetermined ****** on a 
substrate 1, and consists of glass etc. is carried out, 
and the counterelectrode 8 is formed in the 
opposed face of a substrate 9. And the liquid 
crystal layer 10 as a display ingredient layer is 
enclosed between each substrate 1 and 9, In 
addition, as for a scanning-line driver and 14, 13 
in drawing is [ a signal-line driver and 15 ] 
reference line drivers. 

[0026] Drawing 2 (a) is the circuit diagram 
showing the 1 -pixel section configuration of this 
example. The binary data hold memory device 6 is 
connected to the intersection of the scanning line 3 
formed in the shape of a matrix, and a signal line 
4, and the output section which outputs the 
information currently held to this memory device 
6 is prepared. The control terminal of 3 terminal 
switching device 7 is connected to the output 
section. This switching device 7 controls the 
resistance between a reference line 5 and the pixel 
electrode 2, and is adjusting the bias condition of 
the liquid crystal layer 10. 

[0027] It can consider, the memory circuit, i.e., the 
static mold memory device, of the form which 
carried out positive feedback, using a two-step 
inverter as an example of the memory device in 
drawing 2 (a) ? This ^circuit 4 s -not enough as -the-, off 
property of a transistor, and it has in it the 
description whose implementation is possible with 
the transistor component which cannot be used as 
a component for analog signals. 
[0028] Concrete circuitry is shown in drawing 2 (b). 
As compared with said drawing 11 (b), since 
capacity Cl is unnecessary, the component 21 of 
drawing 2 corresponding to the component Tl of 
drawing 11 (b) may be small. Each component size 
of a switching device 21 and the inverter circuit 
sections 22 and 23 can be designed by the same 
view as the optimal numberof-stages ratio n of 
the inverter circuit section. When the ratio of the 
component size of components 21, 22, 23, and 24 
specifies by l-n-n^n*n, specifically, n=1100 and 
******** n=2*10 are good design conditions. 
[0029] The example of circuitry of the 1 -pixel 
section which used other memory devices for 
drawing 3 (a), (b), and drawing 4 (a) and (b) is 
shown. Drawing 3 (a), (b), and drawing 4 (a) and 
(b) show the example of a configuration from 
which the connecting location of 3 terminal 
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switching device differs, respectively. Since the 
element number which a display pixel constitutes 
from structure conventionally increases, efficiency 
for light utilization decreases in the display device 
of a transparency mold, but in the liquid crystal 
display of a reflective mold, since a memory device 
etc. can be formed in the bottom of a reflector, the 
decline in the efficiency for light utilization by this 
display device is not produced. 
[0030] A drive wave serves as a line sequential 
drive like the drive of the conventional liquid 

crystal display like drawing 5 . A 

sequential-scanning pulse is impressed to the 
scanning line 3, and the signal which controls 
closing motion of a switching device 7 is inputted 
into the memory device 6 synchronized with this 
through a signal line 4. On the other hand, an AC 
signal is inputted into a common electrode 
(counterelectrode 8). If the conditions of the ratio 
of the resistance of a liquid crystal ingredient and 
the resistance of a switching device are satisfied 
as above-mentioned, a good display will be 
attained by above-mentioned circuit and drive. 
[0031] If, as for this equipment, change is lost to a 
display image like a static image on an ideal, the 
refresh to a memory device 6 is unnecessary. 
However, like drawing 5 , by the drive by the 
simple square wave input, since the liquid crystal 
potential by the side of a switch is fixed by one of 
the potential conditions of the high potential of an 
alternating current driving signal, or low potential 
when a switch changes from an ON state to an 
OFF state, the liquid crystal section will be joined 
by the direct-current-voltage component. 
Therefore, in order to improve the display engine 
- pe r for m ance , it will- be- nece ssar y to e stablish -the 
refresh period for a liquid- crystal potential setup 
in case : a switch changes to an OFF state: - 
[0032] As easiest approach, there is a method of 
establishing a blanking period between the AC 
signals of a common electrode like drawing 6 (a). 
Since parallel connection of the capacity 78 which 
guarantees the potential fall by the liquid crystal 
79 of drawing 11 (a) or the leakage current of a 
switching device 77 was carried out to liquid 
crystal capacity in the device of a conventional 
type, it was not easy to shorten the write-in time 
amount of a signal. Like drawing 2 (b), since it is 
only sending the signal for gate closing motion of a 
switching device 21, the time amount of refresh is 
shorter than the scan time looked at by the 
component of a conventional type, and can be 
managed with the component of this invention. 
[0033] Moreover, like drawing 6 (b), all pixels are 
not refreshed continuously but it is also possible to 
divide the time amount of Rhine to refresh and to 
insert between the liquid crystal driving signals 
which are rectangle signals. When it sees by fixed 



time amount, as for the inserting method, it is 
desirable to refresh the memory on [ all ] Rhine, 
but it is the fixed location of a scan line, and when 
the display screen changes (for example, when the 
amount of flashing display is a fixed position), it is 
also possible to attach and refresh weight in 
corresponding display Rhine. 

[0034] In addition, in drawing 6 (b), Tg is refresh 
pulse width, 1 is 1 time of the number of refresh 
lines, and the count of refresh for 1 screen 
rewriting is defined by the (number of gate lines) / 
1. 

[0035] Thus, since the memory device 6 of a static 
mold is formed for every pixel and he is trying to 
drive a switching device 7 for the storage 
information on this component 6 according to this 
example, when display information does not 
change, rewriting of the information on a memory 
device 7 is unnecessary. For this reason, the power 
which it becomes unnecessary to add a scan signal 
and a picture signal periodically, and is consumed 
by the driver IC is reduced sharply. 
[0036] Moreover, since a memory device 6 is a 
static mold, the big switching device Tl which has 
the capacity to drive the mass load-carrying 
capacity Cl and this, like before shown in said 
drawing 11 (b) is not needed, and it is effective in 
reduction of power consumption also from this 
point. Furthermore, in this example, the OFF 
property of a switching device or constraint of a 
flicker check by looking is controlled, and it 
becomes possible to extend the rewriting period 
and the 1 -pixel rewriting time amount which are 
all display pixels. 

[0037] the condition that the power consumption 
trial calculation 'by^TFT-LCD-of -the 1 0 inch^elaSs 
which used the amorphous silicon thin film, does 
hot rewrite the display screen in this example - 
10m W and per second -* a stroke -- large 
low power ization of 1/50 was [ as a rewriting 
condition of a field / less than 30mW and the 
former ] realizable. 

(Example 2) Drawing 7 is for explaining the 
active-matrix mold liquid crystal display 
concerning the 2nd example of this invention, and 
the circuit diagram in which (a) shows a 1 -pixel 
section configuration, and (b) are the structure 
section Figs, of a memory device. 
[0038] Although this example is the same as that 
of the 1st example fundamentally, as shown in 
drawing 7 (a), nonvolatile memory rewritable as a 
memory device 30 is used for it. The concrete 
configuration of a memory device 30 is as being 
shown in drawing 7 (b), and makes the gate of the 
usual reverse stagger mold TFT two-layer 
structure. 31 in drawing - a substrate and 32 - 
for the 2nd gate (floating gate) and 35, a tunnel 
insulator layer and 36 are [ the 1st gate (control 
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gate) and 33 / gate dielectric film and 34 / a 
protection insulator layer, and 38a and 38b of 
barrier layers, such as aSi, and 37 ] source drain 
electrodes. 

[0039] The count of rewriting is 107 which is the 
standard of the count of switching of a drive 
conventionally. Although it is an ideal to satisfy 
the rewriting actuation more than a time, if it is 
the display with which a still picture display will 
be a subject, the count of rewriting can decrease 
100 - 1/10000, and can be used as a memory device 
of . this display Although the above-mentioned 
memory device has EEPROM composition, it can 
constitute a display with it. [ the same as when 
the electric field dielectric constant curve (D E 
curve) of dielectric materials consists of 
ingredients which have a property in a hysteresis ] 
[0040] As shown in drawing 8 , a memory device is 
created by using the dielectric materials which 
have a hysteresis as gate dielectric film, it is 
controlling the electrical potential difference 
between terminals applied to a memory device, 
and, specifically, reset of a memory device and the 
signal writing of memory are performed. As shown 
in drawing, in addition to the approach of 
connecting a thin film transistor 7 to a memory 
device, connection of a memory device is also 
possible by amelioration of a driving signal to a 
direct presentation electrode. 

(Example 3) An AC signal is Vref, although an AC 
signal is inputted only into Vcom (common 
electrode 8) and the liquid crystal ingredient is 
driven in the 1st example. You may input into a 
side (reference line 5). When an AC signal is 
inputted into Vref, fluctuation of the common 
electrode potential- by - the~5bint^ r eapacity of -a- 1 
reference line 5 and the common electrode 8 is 
observed through the liquid crystal layer 10. It is 
also possible for there to be a method of using the 
signal which reversed the sign of a driving signal 
every reference line 5 as a cure of this fluctuation, 
and to carry out the period of an alternating 
current driving signal for every scan time further. 
[0041] On the other hand, it is Vcom about an AC 
signal. Vref It inputs into both, and driving is also 
possible and lowbatteryization of the driver IC 
for driving signals of it is attained. This drive is 
Vcom. As compared with the case where an 
alternating current drive is carried out, the 
amount of currents which flows to one output 
terminal of a driver IC, or the electrical potential 
difference outputted becomes low, and it becomes 
possible to lower the power which a driver IC 
consumes. 

[0042] As an ingredient which constitutes the 
barrier layer of the memory device in each 
example, although single crystal silicon, 
polycrystalline silicon, and an amorphous silicon 



can be considered, if especially the display device 
of this structure is a component which can operate 
3 terminal switching device, the ratio of the 
resistance at the time of closing motion is 105. 
Although it is desirable that it is about twice, even 
if it is about 100 times at the lowest, I think that 
operation is possible. Use of the amorphous silicon 
with which this was formed in the barrier layer 
less than [ an organic material, the low 
temperature of about 150 degrees C, or it ] also 
comes to be considered, and the constraint on the 
process of each ingredient and the constraint on 
component structure are eased. 
[0043] Moreover, with the component which 
reduced the photograph ring RAFI process, even if 
it is the component of a switch property with the 
former inadequate as a display device, a still 
higher contrast display is obtained. Moreover, the 
miniaturization of .size is realizable by carrying 
out improvement in the engine performance of the 
component 24 in drawing 2 (b) by approaches, 
such as various annealing. It is also possible to set 
it as the AC signal by the side of the long period by 
which a flicker cannot be checked easily by looking 
(- 10 seconds) on the other hand, if an 
electro-optics-material property does not usually 
carry out degradation with the passage of time in 
the use range in the liquid crystal of a display 
ingredient. 

(Example 4) The approach refreshed for a memory 
device is making weighting Rhine which change 
has generated in the display screen as 
above-mentioned, and it has realized stopping 
other power consumption for a still picture display. 
Although this drive approach can constitute a 
- drive part r from amelioration ^of-the- conventional- 
line sequential drive (the driving method which 
scans scan wiring sequentially), it is necessary to 
scan scan wiring corresponding to the recognized 
animation part. The configuration of Drive IC 
becomes complicated and recognizing an 
animation part correctly and rewriting the 
signaling information of only the, animation 
section will cause the rise of power consumption 
on the contrary, although it becomes 
low-power-ization from the effectiveness of 
decreasing the number of scan wiring simply 
[0044] Then, reduction of the power consumption 
of the total drive IC can be aimed at by blocking 
the number of appointed Rhine of the animation 
display section, as the number of Rhine to block - 
10 200 the number of scanning lines of 50- 100 is 
desirably good. The specification method of 
blocked Rhine establishes an image memory in the 
input section of a picture signal, and outputs the 
block location and signal of the scan line section 
which detected and detected the animation part to 
Drive IC. Based on this output, signal supply to 



-6- 



JP08-194205A 



the memory device corresponding to an animation 
display part is performed. 

[0045] The power consumption of the memory to 
which having an image memory outside 
corresponds must be reduced compared with the 
power consumption of this display device. In an 
ideal, although it is necessary to have an image 
memory for every display pixel, an animation is 
simply detectable by performing the comparison 
with the pre-count data which have memorized 
the status signal of the same scan line, for 
example a fixed period or after sampling all one by 
one and counting binary information. 
[0046] Although it cannot recognize by this 
approach even if it is animation display when the 
total whose display pixel is an ON state is the 
same, in addition to an above-mentioned approach, 
reduction of the error of animation recognition is 
sharply attained by the comparison, which uses 
the sum total of the blocked memory data of the 
scan line section. On the other hand, the count 
mistake generated in the thump RIMBU section 
and the counter section poses a problem by this 
counter method. When there are many count 
mistakes, in order to recognize all to be an 
animation, effectiveness of this component circuit 
cannot be expected. Then, this problem is solvable 
by taking a count error into consideration 
beforehand at the time of a comparison. 
[0047] How to make weighting of a 
semipermanent display a display as simplification 
technique is also considered in the configuration of 
the animation detecting element which acquires 
the information on an animation from an image 
memory and this memory information. Specifically, 
-many- of software,- such? as- a personal* computer; - 
has the screen of the object for selection,, or a 
functional display in th^ periphery oP the display 
screen in many cases. Many of screen display for 
this selection does not change in many cases. In 
such a case, since the field which does not have 
many movie displays is beforehand known to 
typical software, it becomes possible to lower 
weighting of the refresh of a scan signal to the 
field. 

[0048] When a viewing area with the high 
probability which is a still picture exists also 
about the software according to individual, it also 
becomes possible to carry out weighting because a 
user specifies the field. Actuation screens, such as 
PDA, prepare for the display side beforehand 
weighting for which a screen is refreshed partly 
about the device which can to some extent be 
predicted, and the approach of specifying with 
switches, such as DIP-SW, is also possible. 
[0049] Moreover, also in actuation screens, such as 
measuring equipment, etc., the field where the 
display condition of a screen changes frequently 



becomes main [ the part of the menu which carries 
out the part which displays a measurement result, 
and actuation guidance ]. In addition, since it 
turns out beforehand that only the display of a 
measurement result changes when a user does not 
operate a control panel, these measuring 
instruments etc. will scan the screen 
corresponding to the part of a measurement result 
display, and should just perform signal supply to a 
memory device. 

[0050] Also in this case, it can respond by setup by 
the side of a display. What is necessary is just to 
arrange the screen of a movie display so that an 
animation display part may concentrate on the 
scan line where specification continued since the 
effectiveness of this equipment will become high, 
if there is few Rhine scanned by the movie display 
still more finely. 

(Example 5) Drawing 9 is the 1 block outline 
circuitry Fig. of the active matrix mold liquid 
crystal display concerning the 5th example of this 
invention. 

[0051] Here, it is the case of a 4-bit 16 gradation 
display. The block (ilM, jlN) of ij position when 
making the pixel block count of the whole 
indicating equipment into a MxN individual is 
shown. In the display of VGA specification of the 
current mainstream, it is set to M= 640 and N= 
480 with a personal computer. 
[0052] The AND gate Gij is established in the 
intersection of address-line ADRS-Xi of the 
direction of screen X, and address-line ADRSYi of 
the direction of screen Y, and AND-gate GOij - G3 
ij are formed in each intersection of the output and 
the four image data lines D0D3. The output of 
—AMD-gate - GOij -.:-/* G3 -ij-: is -connected-to-: memory 
device M0 ij-M3ij, it connects with the gate 
electrode of switching transistor TOij - T3 ij, and 
the output of memory device M0 ij-M3ij controls 
turning on and off of switching transistor TOij - T3 
ij. Another side is connected to the 1st common 
potential line COM 1 through the pixel electrode 
at liquid crystal P0 ij-P3ij of a pixel for either the 
source of switching transistor TOij - T3 ij, or a 
drain electrode. 

[0053] In addition, not only a static mold but a 
dynamic mold which was used in the 1st example 
is sufficient as the memory device of this example, 
EEPROM is further sufficient as it and it can use 
various kinds of methods. 

[0054] If area of the pixel electrode corresponding 
to P0 is set to 1 as the area of a pixel electrode 
differs, respectively and is shown in drawing 10 , 
twice and P2 increase 4 times and P3 has 
increased [ Pi ] 8 times. The other end of liquid 
crystal P0 ij*P3ij of a pixel is connected to the 2nd 
common potential line COM 2 which is a common 
electrode. Between the 1st common potential line 
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COM 1 and the 2nd common potential line COM 2 ; 
the liquid crystal drive power source DRV of an 
alternating current is connected. 
[0055] Actuation of this example is as follows. 
Both 4-bit image data continues holding the 
condition until it is memorized by memory device 
MO ij-M3ij and then is chosen again, when 
address-line ADRS-Xi of the direction of screen X 
and address-line ADRS-Yj of the direction of 
screen Y are active. Although fixed alternating 
voltage (it is the electrical potential difference of 
10V amplitude of **5V with TN liquid crystal 
currently used for example, for a current general 
one) required for the drive of the used liquid 
crystal is impressed to a counterelectrode It is 
controlled [ by which the above-mentioned driver 
voltage is impressed to liquid crystal P0 ijP3ij of a 
pixel / or or ] by switching transistor TOij 
restricted by this memory circuit MO ij-M3ij 
prepared for every pixel - T3 ij whether impression 
is carried out, and a desired display condition is 
maintained. 

[0056] Although a great portion of power was 
consumed by the charge and discharge of the 
internal equivalent capacity of a data- line drive 
circuit or a control circuit, or data -line wiring 
volume load, the high- speed charge and discharge 
of counterelectrode capacity, etc. in the 
conventional active-matrix liquid crystal display 
Even if a display image does not change like 
before, it is not necessary to impress the signal 
with which the polarity reversals of the fixed 
period were carried out to the data line for the 
alternating current drive, and in this example, 
most power with which a data-line drive circuit 
- arid -a-coritrol circuit are mostly consumed-tiiere --■ 
for a idle state becomes so.small that it.can ignore. 
Although the" poWer -consumed uniquely becomes 7 
what is depended on the direct-current drive of a 
counterelectrode, this is extent by which a flicker 
is not checked by looking, for example, since the 
low frequency of 60Hz or less is enough, power 
consumption is conventionally reduced by 1/100 to 
about 1/1000 of the driving method. 
[0057] This reason is explained below. Capacity 
Ccom of the whole counterelectrode It is mostly 
determined about the dielectric constant epsilon 
and gap d of the electrode surface product S and 
liquid crystal, and becomes Ccom =epsilonS/d, and, 
in the case of the liquid crystal display of a 10 inch 
class, the capacity is about 0.1-0.3 micro F. They 
are a frequency fdrv and an electrical potential 
difference Vdrv about this capacity. Power Pcom 
consumed by carrying out charge and discharge 
with alternating voltage Pcom =Ccom, fdrv, and 
Vdrv 2 It is given, and when it drives by 60Hz 
**5V, it becomes 0.15mW - 0.45mW and a very 
small thing. In fact, although the power 



consumption by the leakage current in the leakage 
resistance and the memory circuit of liquid crystal, 
or a drive circuit is added to it, the power 
consumption as the whole is still small stopped by 
about several lOmW from lmW. 
[0058] Furthermore, a pixel electrode will be 
blocked for every predetermined number, and 
when the dimensions of the pixel electrode within 
the block differ, respectively, the digital 
multi-gradation display by the area modulation 
will be easy as 1 block. The following problems 
when giving such an area modulation indication 
by the conventional driving method do not occur, 
but very high -definition display grace is acquired. 
[0059] Although the level shift of the pixel 
potential which has a bad influence on the display 
engine performance at the time of switching 
occurred in the drive conventionally with the 
parasitic capacitance which switching devices, 
such as TFT, have, when this amount of level 
shifts was determined by the partition ratio of the 
switching noise charge of the above-mentioned 
parasitic capacitance and pixel electrode 
capacitance and the dimensions of a pixel 
electrode differed, the amount of level shifts was 
difficult to differ for every pixel electrode and to 
defang also by adjustment of counterelectrode 
potential, and area gradation was substantially 
impossible. 

[0060] In this example, since the level shift by this 
switching noise charge disappears the first stage 
after switching termination through the leakage 
resistance of liquid crystal, it does not have a bad 
influence on the display engine performance, and 
the digital multi- gradation display by the area 
modulation is- possible -for- it. -Moreover, ^by- -this ; 
approach, since it is in ON or two off conditions in 
the state of the 1 pixel display of liquid crystal, 
also in the time of a halftone display, an angle of 
visibility is large and the very good display grace 
display unevenness and a flicker are also 
undignified is acquired. 

[0061] In addition, this invention is not limited to 
each example mentioned above. In the example, 
although liquid crystal was used as a display 
ingredient layer, not only this but other 
ingredients can be used. For example, applying to 
EL, a plasma display, etc. is possible. Moreover, in 
the case of liquid crystal, it is possible not only a 
reflective mold but to apply to a transparency 
mold. In addition, in the range which does not 
deviate from the summary of this invention, it can 
deform variously and can carry out. 
[0062] 

[Effect of the Invention] Since the memory device 
of the static mold for controlling a switching 
device for every pixel is provided according to this 
invention as explained in full detail above, the 
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power which it becomes unnecessary to add a scan 
signal and a picture signal periodically, and is 
consumed by the driver IC can be reduced. 
Therefore, miniaturization of the power unit of a 
conventional type or time extension of a charge 
mold power unit is enabled. 

[0063] Moreover, since the memory device for 
controlling a switching device for every pixel is 
prepared in the method which blocks for every 
pixel of a predetermined number and performs a 
gradation display according to this invention, it 
becomes possible to be able to control the level 
shift by the switching noise charge, and to be able 
to reduce the power consumption of a driver IC, 
and to perform the digital gradation display by the 
area modulation. 

[Brief Description of the Drawings] 
[Drawing ll The component structure section Fig. 
and circuitry Fig. showing the basic configuration 
of the active -matrix mold liquid crystal display 
concerning the 1st example. 

[Drawing 2l The circuitry Fig. showing the 1 pixel 
section configuration of the 1st example. 
[Drawing 31 The circuitry Fig. showing the 
modification of the 1st example. 
[Drawing 4l The circuitry Fig. showing the 
modification of the 1st example. 
[Drawing 5l Drawing showing an example of the 
driving signal in the 1st example. 
[Drawing 6l Drawing showing other examples of 
the driving signal in the 1st example. 
[Drawing 7l The circuit diagram and the structure 
section Fig. of a memory device showing the 
1 -pixel section configuration of the active-matrix 
. ^ Arnold liquid crystal-* display ." concerning - the- 2nd* 
example. 

[Drawing 8l Drawing showing ah example of the 
driving signal in the 2nd example. 
[Drawing 91 The 1 -block outline circuitry Fig. of 
the active-matrix mold liquid crystal display 
concerning the 5th example. 

[Drawing 101 Drawing showing the magnitude 
and the example of arrangement of a pixel in 1 
block. 

[Drawing 111 The circuitry Fig. showing the 
conventional active matrix mold liquid crystal 
display. 

[Description of Notations] 

1 -- The 1st substrate 

2 - Pixel electrode 

3 - - Scanning line 

4 - Signal line 

5 - Reference line 

6 -- Memory device 

7 - Switching device 

8 - Counterelectrode 

9 - The 2nd glass substrate 



10 -- Liquid crystal layer (display ingredient layer) 

21 - Switching device 

22 23 -- Inverter component 
24 - Switching device 
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